Aspergillus section Nigri isolates from China were performed. Aspergillus niger and Aspergillus tubingensis were present in almost equal numbers. All of the isolates had low MIC/ MECs (minimum effective concentrations) for the 7 common antifungals, and a paradoxical effect was observed for the first time in response to caspofungin and micafungin.
Germany), with modifications: the cells were disrupted using glass beads (Sigma-Aldrich, Saint Louis, MO, USA) and the TissueLyser II system (Qiagen). The fungal isolates were identified via PCR amplification and sequencing of the partial calmodulin gene and the partial beta-tubulin gene when necessary using the CL1 and CL2A primer pair (16) and the Bt2a and Bt2b primer pair (17) , respectively; the sequence data were adjusted using SeqMan Pro software (DNAStar, Madison, WI, USA); then they were used to conduct alignment analysis for preliminary species identification in the NCBI genomic database (http://blast.ncbi.nlm.nih.gov/) and CBS database (http://www.cbs.knaw.nl/Collections/BioloMICSSequences .aspx?fileϭall).
Additional GenBank sequences for Aspergillus section Nigri calmodulin and beta-tubulin genes were subsequently incorporated for comparison and reference. Phylogenetic trees were prepared from alignments using the MEGA 6.06 program (18) (19) (20) . The maximum-parsimony tree was obtained using the Tree-Bisection-Regrafting (TBR) algorithm with search level 2, in which the initial trees were obtained via the random addition of sequences (10 replicates). The support for each clade was determined using bootstrap analysis with 1,000 replications. Aspergillus flavus CBS 100927 was used as an outgroup in this analysis. All sequences from our isolates were deposited in the NCBI GenBank database.
In vitro susceptibility testing was performed in triplicate based on CLSI document M38-A2 (21) . The final concentration of spores dispensed into the wells was adjusted to approximately 1.5 ϫ 10 4 CFU/ml, as determined by quantitative spore counting using a hemocytometer. All antifungal drugs were obtained as standard powders. The final concentrations of amphotericin B (Sigma-Aldrich), itraconazole (Shouguang Pharm, Shandong, China), voriconazole (Shouguang Pharm), posaconazole (Merck, Rahway, NJ, USA), caspofungin (Sigma-Aldrich), and micafungin (Astellas Pharma, Tokyo, Japan) ranged from 0.031 to 16 g/ml, After 48 h of incubation at 35°C, the MICs were determined visually by comparing the growth in the wells containing the drug to that in the wells containing the drug-free control. Amphotericin B, itraconazole, voriconazole, and posaconazole were found to require the lowest drug concentrations to prevent any discernible growth (100% inhibition), whereas terbinafine required the lowest concentration for Ն80% inhibition. The minimum effective concentration (MEC) was defined as the lowest concentration of drug causing the growth of small, rounded, compact hyphal forms in comparison to the hyphal growth observed in the growth control well for caspofungin and micafungin. The Etest assay was performed at the same time to further confirm the activity of caspofungin. The Etest procedure was performed on RPMI-2G agar plates according to the manufacturer's recommendations (bioMérieux SA, Marcy l'Etoile, France). The results were read and photographed after the plates had been incubated in the dark for 48 h at 35°C.
To determine the species prevalence of Aspergillus section Nigri in China, we used the calmodulin sequences from our isolates and from reference isolates for which sequences are available in public databases to construct a maximum-parsimony tree to identify our isolates. The analysis involved 65 nucleotide sequences that included 22 reference sequences. A total of 530 positions were included in the final data set. Two principal clades were included in the phylogenetic tree: the A. tubingensis clade and the A. niger clade (Fig. 1) . The calmodulin gene has the ability to distinguish related reference isolates. In the A. tubingensis clade, the isolate BMU 04778 was close to MUCL 43835, but the two isolates were separated from the rest of the isolates in the A. tubingensis clade. In addition, the isolate Aspergillus piperis CBS 112811 and the isolate Aspergillus neoniger NRRL 62634 were also included in the A. tubingensis clade. This finding prompted us to reidentify BMU 04778 by sequencing the beta-tubulin gene; the isolate was confirmed to be A. tubingensis. In the A. niger clade, Aspergillus lacticoffeatus CBS 101883 was grouped together with A. niger CBS 101700 and A. niger CBS 554.65, as observed in previous studies (4, 10 Table 1 . Both species had low MIC 90 s for the 7 antifungal drugs. No isolate had an MIC that exceeded the epidemiological cutoff values (ECVs) for azoles (itraconazole, 2 g/ml; voriconazole, 2 g/ml; and posaconazole, 0.5 g/ml) (22) . Additionally, 8 isolates, including both species, exhibited paradoxical responses to itraconazole, such that the isolates grew at concentrations of 8 g/ml and/or 16 g/ml. Interestingly, 15 and 18 isolates also exhibited this effect in response to caspofungin and micafungin, respectively. The Etest results verified again that caspofungin had good activity against the isolates, but the colony number increased at concentrations ranging from 2 g/ml to 32 g/ml.
The intraspecific and interspecific differences in the antifungal susceptibilities of Aspergillus section Nigri from previous studies were inconsistent (7) (8) (9) (10) (11) (12) (13) , primarily for the azoles and amphotericin B. Our study also observed the above differences among voriconazole, terbinafine, and amphotericin B, but all the MICs were low for both species. Interestingly, besides itraconazole, the paradoxical effect was observed for the first time in echinocandins on Aspergillus section Nigri.
In conclusion, A. niger and A. tubingensis are the main black Aspergillus species present in clinical and environmental samples in China. Both of these species had low MIC/MECs for common antifungal drugs in vitro, and some of the isolates exhibited a paradoxical effect in response to itraconazole, caspofungin, and micafungin.
Nucleotide sequence accession numbers. The calmodulin sequences determined in this study were deposited in GenBank under accession numbers KM593192 to KM593235, which includes the number KM593222 for the isolate CBS 121.55. 
